Ginseng treatment reverses obesity and related disorders by inhibiting angiogenesis in female db/db mice.
Korean red ginseng (ginseng, Panax ginseng C.A. Meyer) has traditionally been used in the treatment of most ageing-related diseases, such as obesity, diabetes, and dyslipidemia, but the mechanism of the effects is unclear. The aim of this study was to determine the effects of ginseng on obesity in a mouse model of female obesity (obese female db/db mouse) and to investigate the mechanism of anti-obesity effects. After female db/db (B6.Cg-m Lepr(db)/++/J) mice were treated with 5% (w/w) ginseng for 13 weeks, variables and parameters of obesity and disorders related to obesity were examined. Blood vessel density and the expression of genes involved in angiogenesis were also measured. Mice treated with ginseng for 13 weeks had less body weight and lower adipose tissue mass compared to control, untreated mice. The size of adipocytes was smaller in visceral adipose tissues of ginseng-treated mice. Obesity-related complications, such as hepatic steatosis, hypertriglyceridemia, and hyperglycemia, were markedly improved in treated mice. Blood vessel density was lower in visceral adipose tissue sections from treated mice than those from control mice. Concomitantly, mRNA levels for VEGF-A and FGF-2 were lower in both visceral adipose tissue from treated mice and treated 3T3-L1 cells compared to those from untreated controls. Protein levels for VEGF were also lower in visceral adipose tissue from treated mice. In contrast, ginseng increased mRNA expression of genes responsible for energy expenditure and fatty acid β-oxidation in visceral adipose tissue during ginseng-induced weight reduction. These results suggest that ginseng may effectively treat female obesity and related disorders in part by inhibition of angiogenesis.